2a 



29. 



Bal'.inwwt. MO. «d 1 199 J- , 

JJrty,!, (mdtculir n«» cutoff. » ^l?^"^^ 
aSST WW. 60 to 9S« smfKontom sii««e pitop*- 
•lutlof. from tentil hctin S.phw»t 4B 
SS^^ with 0.S M a^tM-tH~n~Py«»»- 
SSnSliSon from . KITr,p ^'P^^^^ 
Xw. (Phami^i.) with ""«'»^ '^SkSS?^ 
SJ^Satton WM monitor*! by an •«tetht«- «0 

JSScMr BTl- * »*ST protein homotoOf swrch 

C <W.^*t. ftew Vo* 1997% pp. 

411 (1991); Stt*. « at. ^ Natl 
W. SdL USA. 9a 1526 (1993). 
- It i^toa^ S. P. Bkana. C. ). Chadec. U P. Sd««ra. 
^ /H^Ip^ 64. 2S09 (1995): V. Suglt. tt at. . 

Sim!»S: 89i9 (1993): J. TombrwwTlnIc at at. 

13. O. W. Ownoiw a V. Vo»pe»t. P. CHB*. onpublHhwl 

14. 1^ •^^SSn S.^iJi^ 

chain r«aetlon to aoeod* * COOH-ttrminal rwxa- 

SSoin. »». c:or.sd l-^to pCf P4 (Invltrogen). and 

Si^^^nto human .mbryonie Iridney clU. 

2!^^WMnt nOf wai porHi«<» from th. eondn 

S nSS. with th. X^rtw Prot-o P»rlficatt«. 

15. '^'^^^J^^.r^''^'^^ 

16. S''^SSSS^'rf^"ma« ««^ ^'^^JT 

^MMdatwf epithelium and as much of the 
^;3otMSn»po5Sie. w»h«l extensivebr^in Ice- 
cold phoiphate^Hrffered saline (PBS. pH 
mLJdtato smaU ftagmenti that were incubated for 

^Ifonyl fluoride, the «*ra« was filter steritaed 
-80^ and tested in migration assays at a 

>f.-Q. wu and S Bccerra. Irwtsog, Ophth»UnoL VB. 

A. P. Adan* « at. /Hit. y. PpWfcatoiot 11«. 445 

19 M^oLa et at. Cuir. fye Res. 16. 9 (1997): tC 
Jty^ ^ at! U/e ScTej^ 1C«9 (199«k S. ^ 
>rtnoreset*L.;.(>te«o«<«~"'»'-"»-^'\^i 

Za L P. AieUo ct a(.. Proc. wait J*Ji*i^ 
104S7 (1995): A. P. Adamis at at. Ac*. Qpftrtalmot 
114. 66 (1996): J. M. Provis «t at. &p. fye «e». 65. 

21. U tiSh ef at. Opfc.ft.imot Sd. 3S. 

114. 1219 (1996). 
23. S. E. Connotty «C *la MtowJSC ««. 36. 27S (IMS). 
S M. it S. P. Dunning, R F. B««i. toei»ce 

242. 1412 (1988). „ j_ 

26. cTculkdgt and M. W. OnA^AnticMnc^ «es. 16. 

26. ^HX^Iq^^ 

.aSsampte J* bovine adrenal capmarytndotheitol 

^Sntte. San Oltgo. CA) as <*«c^J^iJ 22" 
bine multiple expef Iments. we fim sulrtracted back- 

tenmi attwTiin) and then normrtted d«« IV 
. JJXim, migration toward in^ 

AQ e)«perimefiti were repeated ^^^^^^^^ 
Stttistio wei» perfonned on nm da» below nor- 



RCPORTS 

mallxation with the Student's t test Standard erron 
were converted to percenUges.- 
Single4«tt«f abbreviations for the am.no add 
du« are as f oUows: A. Ala: C^. ^p: E C^/v'*^^^ 
Oy; I. L Leu: M. Met P. Pro: Qp CIn: R. Aig; 5. stn 

.ttisera against bacterial '"'""^^^f^^Xl 
tUEPC-iHB. IL WPaolo. K J. PigM* V- *• Crtsiofato. 

S*» U> Tff p. and an «.tfo««ie bHheefs (R 8. 0 



Systems. MlnneapoBs. MM) ««»^ J'^P*^*?^ 
add (Siyna). AU protew and antibodies «t«n. 
uvriyXyi«J against PBS before use in biology 

3a SJSwi vitreous fluid was withdrawn from tl»f«6 
SSv^ceyes(rtlrigefatedwitWn1.4to4^h<WO^ 
^SSo^btiined froS. mdhriduaU wW>out ocular dis- 
tase. Fluid was froren untn used. Fresh vitreous ftuW 
was obtained from bovine and mouse eyes. 

31 We thank A. Mourtx for VECF measuremefrts: B. 
• Kennedy and the Mkh^CytBantoj^^ 

tion Center for human eye j^'T^SLSf 1^ 

Cistofate for antJ-CPC-l; K aRt% arid Jl FoO^ 
bcwe capiUary endotheUal ceUs and anyortaiin; and C 
HawWwkW aCradya and Y. I-fu f or assistance wj* 
leiinoblascomas. Supported by the National Eye Insti- 
tute the ftellna Reseaith Foundattoattie^^ 
ear msitail* and the Chicago Basebatt Charities. 

15 March 1999: accepted 3 June 1999 



XP002940163 
HMC- 1 as a tate Mediator or 
Endotoxin Lethality in Mice 

Halchao Want'-** 0»»» Woom.' Minghuang Zhang.' 
^IA^T^2LL.^*X.^ Michael Ombr.lUno.^ Jlantu Cha.» 
^ Asia Fraxlar." Huan Y,ng.» Svtlana ^»"ov«^,^;, 
Lyudmila Borovlkova.* Kirk R. Manogue » Eogen FalsJ 
Mw^rd Abraham.' Jan Andersson.« Ulf 

K.vlnJ.Tracey^ ^iu^-is^^S:^ 



Mortality rates for systemic bacterial infe:- 
tion have not declined significantly, despite 
advances in antibiotic therapy and intensive 
care. Bacteria do not direcUy cause lethal 
shock and tissue injury. Rather, bacterial cn- 

^Department of Emergency Medicine jJI^P^^l 
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holm. Sweden. 'Department of Rheumatology. Artrld 
SS^^^iU^^ HospitaU ICaroUnska Institute. 
Stockholm, Sweden. 
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dotoxin (Upopolysaccharide. LPS) stimulates 
the acute, early release of cytokines such as 
TNF and IL-ip fiom macrophages, and it is 
these host products that mediate damage (i). 
Macrophages from OHmcJ mice do not r^ 
lease TNF and DL-l when stimulated by LPb; 
these animals are resistant to LPS lethality 
(2). Normal, LPS-responsive mice can be 
protected from lethal cndotoxcmia by thera- 
peutic agents that selectively inhibit cytokme 
action or prevent cytokine release (5). 

Translating these pathogenic insights mto 
clinical Aerapy has proved difficult, in part 
because tiicse -early" mediators (TNF and 
IL-l) ai« released within mimites after LPS 
exposure {4). Thus, even a minimal delay in 
treatment directed against TNF or IL-l is 
ineffective (J. 5). ParadoxicaUy, LPS-respo^ 
sive mice Heated with lethal doses of LPS 
succumb at latencies of up to 5 days, long 
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ler seium Tl* and IL-l have returned to 
ssa levels. Moreover, mice deficient m 
MF die vv-itLin several da>J of LPS adnnm- 
mtioQ Id), suggesting that medfaiton other 
lan TNF might contribute causaHy to endo- 
>xiii-induced death. 

To idr,nti^ potential "late" mediatois of 
ndotoxemia. we stimulated murine tMcn>- 
.bage-like RAW 264.7 cells with LPS and 
inalyzed the conditioned culture medium 
w SDS-polyacrylamide gel electrophore- 
sis (PAGE). LPS stimulation for 18 hours 
induced the appearance of a 30-kD ptotem 
that was not apparent at earlier time pomts. 
The NH,-termin8l sequence of this late-ap- 
pearing factor (Gly-Lys-Gly-Asp-Pro-Lys- 
iTs-Pro-Arg-Gly-Lys-Met.Ser-Ser) was 

identical to murine HMG-1, a 30-W> 
ber of the high mobility group (HMG) 
nonhistone chromosomal protem family (7. 
«. Based on the HMG-t sequence m Gen- 
Bank (accession no. M64986). designed 
primets and isototed HMG-l cDNA after 
polymerase chain "^^io" J^f ^> 
cation. Recombinant HMG-1 (rHMG- > 
Motein was expressed in Eschertchxa colt, 
purified to homogeneity, and used to gen- 
erate polyclonal antibodies (9). 

tonninoblot analysis reveal«l that togc 
amounts of HMG-1 were released from RAW 
264 7 cells in a time-dependent manner (Hg- 
lA) beginning 6 to 8 hows after stimulation 
with LPS. CeU viabUiV. « ^ 
blue exclusion and lactate dehydrogenase re- 
was unaffected by LPS concentrations 
'.Seduced the release of HMG-l. md.^^- 
ixig that HMG-t release was not due w cell 
d^th. HMG-1 mRNA levels were unaffected 
by LPS trearniem (Fig. IB), "dicatrng ttot 
|»4G-l release is unlikely to be Imked to 
increased transcription of Ae g«ie. Stmuda- 
don of RAW 264.7 cells for 18 h«irs with 
(5 to 100 ng/ml) or IL-lp (5 to 100 
ng/ml) also induced HMG-l release m a cy- 
dose-dependent rtiZxma V^ contrast. 
Sation with interferon--, (IFN--,) alone 
did not induce HMG-l release, even at con- 
centrations up to 100 U/ml. however. IFN-tt 
^«Bed by three- to fivefold the amount of 
HMG-l released by stimulation with either 

TNF or 0.-1 (/ft //)• ^ 
mems with «S-methionine reveal^ d^ 
most of the HMG-1 released durmg the 
T2 hours after TNF and IFN-7 stunulanon 

was derived ftom a P^^^^^ f^'^^ 
Radioactivity was incorporated mto newly 
SS^dHMG-l from 12 to 36 hours after 
maoophage stimulation (10, U\ 

next cxanuncd the Inducible rclc^ 
HMG-l from otto ccU types. LPS 
HMG-l release from human pnmaiy pcnpdcrai 
blood mononuclear cells and P^Jjl^ 
phages from LPS-sensiuve 

from macrophages from U>S.resi^ 
OWHcJ mice (ii. 1^ Human pnmaiy T 
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ceUs. rat adienal (PC-12) cctts, and rat prinary 
kidney cells did not release HMG-l after sdm- 
ulatkm with LPS, TNF, or IL-I^ Like other- 
macrophs^ products (for example, TNF, IL;. 
Ip, am* macrophage migration inhibitory fec^ 
vx% HMG-l lacks a classical secretion signal 
scque-£C so the mechanisn- of release remains 
to be determined 

To determine if HMG-l was released sys- 
temically durirg endotoxemia in mice, we 
measured serum HMG-l levels after LPS 
administration. Scrum HMG-l was readily 
detectable 8 hours after administration of a 
median lethal dose (LD^ of LPS and was 
maintained at peak, plateau levels from 16 to 
32 hours after LPS treatment (Fig. IQ. 
About 20 to 50 jjig of HMG-l was released 
into die murine circulation within 24 hours 
after endotoxin administration (assuming a 
distribution half-Ufe M of 3 min and an 
eliminadon r^^j of 20 mini; this is compam- 
ble to the quantity of TNF and IL- 1 rde^ 
by LPS treatment The kinetics of HMG-l 
appearance m the blood of LPS-trcatcdi^^^ 
differs from diat of previously descnbed le- 
diai LPS-induced mediators. , 
Passive immunization of unanesflicnzed 



mice with a single dose of antibodies to HMG-l 
(anti-HMG-l) 30 min before a lethal dose 
(LD,oo) LPS did not prevcm LPS-induced 
death (Fig. 2A). Based on the kincdcs of 
HMG-l accumulation in serum (Fig, IQ, and 
the relatively short biological half-life of anti- 
bodies to cytokines (J. IS), we reasoned dfflt 
complete neutralization of a late-appearing ine- 
diator might require repeated dosing. Adminis- 
tration of anti-HMG-l in two doses (one 30 
min before LPS and one 12 hours after LPS) 
increased die survival rate of the mioe to 30%. 
With dirce doses of antiserum (-30 min. +12 
hours, +36 hoursX 70% of d» treated mice 
survived, as compared with 0% survival in 
controls treated widi three matched doses of 
preimmune scmm {P < 0.05). No late death 
occuned over 2 weeks, indicating diat ann- 
HMG-l did not merely delay die onset of LPS 
lediality. but provided lasting protectiim. 

To investigate whether antibody treatment 
could be delayed until after administration of 
LPS, we mjected anti-HMG-l be^nmng 2 
hours after LPS (followed by additional doses 
at 12 and 36 hours after LPS). This delayed 
treaunem confcned sigmfiomi protectooo 
against an LDioo of LPS (Fig. 2B). Preimmune 



ng, 1. (A) Release of HMC-1 
n^crophages after sttmolaUon with LPS. Mu- 

can Tvpe Culture Collection. RodcviUe, Mary- 
S^^X^ cultured in RPM11640 medUm 
10% FBS. and 1% glutamine. When 70 to80% 
confluent was reSjied. cells v«re r«usp«d- 

tceded onto tissue cu ture plates (5 X 10» cells 
^XettTAfter 2 hours, RAW 264.7 cells were 
f^a^Jd wiA IPS (f. cofi 0111*4, 100 ng/ml) 
in *e cett^ondWoned njedlu^ 
wwe fractionated by SDS-PACE. eamsed from 
cS^i^^S*d SDS^ACE gels. and.»b^ 

antisenim reacted with ."'^l™'!^ 
ivRAW cells (insetV HMCI leveU were mea- 
Sr^iJ Stol inte7«ity of tends on^")^ 

S£S^ NIH 139 image w^rSft^^^jSted 
to standard cun« generated punr.^ 

rHMC-1. Data are shovm as the mean ± SE ^ 
*l (W Exw«sion of HMG-1 mRNA in iraao- 

^^^%Jth»*6 m RPMI 1640. 10% ffS- j?** J* 
JSmine. and stimulatedwto l^ Ol^^ 
n ft i> and16hou«astndicat€dTo«alRNAV» 

^SWa) and leveb of HMO^rnW^^ 
temiii^ by reverse ^'^'^'^'^'^^^J^j^^l^ 

CATC-3': and H^«-1 P^."-* ^^^SSSJ- 
AACCACATCCTA-3' and 5 -ATTCATCA1<-A" 
rATrTTCr.3'\ (O Accumulation of HMG-1 m 
Mal» Balb/C mice 
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nnal subjects' and 25 critically Ul septic pa- 
rts *ith bacweinw and sepsisHwhiced or^ 
TrfuKtioa HMG-l %.3S ndt detectable m the 
^^^Zma subjects, but sipficanttevcls 
ere observed in critically patKBls wi* sep- 
MFtg. 3). and these iSvels weie togher m 
aiene wto succumbed as compared to pa- 
ents with tMMiledial infection. 

HMG-l is a highly conserved piotem w«b 
>95% amino acid identity between rodent and 
uman (17-20). It has previously been charac- 
erized as a nudear protein thai binds to ciua- 
brm DNA (2I\ and as a membrane^^isociated 
«o.«ntenned-araphoterin-thaimed«««^ 

^ outgrowth U9. 

iwaads directly with plasminogen and nssue 
wpe plasminogen activator (tPA). wl"ch en- 
plasmin generation at the cell surfece. 
this system plays a role in exiracelhilai prote- 
olysi/ during ccD invasion and tissue mjury 
<m In addition, HMO-I has been suggested to 
to > the receptor <br advanced glycanon end 

proodcts (RAGE) (22). 

As with other inflammaioiy mediators 
such as TNF and IL-1. there may be protec- 
tive advantages of extracellnlar HMG-l when 
released in nontoxic amounts. Macrophages 
release HMG-l when exposed » ca^'Y' 
acute cytokines, indicaiing that HMG-l is 
also positioned as a mediator of otfier tnflam- 
naaiyconditions associated with incrMsed 
levels of TNF and IL-l (for example, rheu- 
matoid arthritis and inflamniatoiy bowd dis- 
ease) Indeed, in most inflammatory scenan- 
os. lis is probably not die primary stOTMilus 
for HMG-l release; it seems mote likely that 
TNF and IL-l fimction as upstream regula- 
tors of HMG-l release. The delayed Idnencs 
of HMG-l release suggest dial serum HMG-l 
levels may be a convenient maricer of disease 
severity. Moreover. 'Iw^-bservation^tihat 
HMG-l itself is toxic, and diat ann-HMU-i 
r--vents LPS lethality, point to HMG-l as a 
[ itial target for therapeutic intervention. 
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Ploidy Regulation of Gene 
Expression 

Timothy Calltslcl.^ Alok V^y^^'^'^.i:- 
Erie S. Undw.'-* Gerald R. Fink 

Hlcroarray-based gene ^^J;;S^^TJZZ:^^^ 
dependent expression In ^^JV^^^^ SSJHSuced or repressed in 
in Jloidy from haploid to teWptoj^Th^ i the mating type, 

priortlon to the number of greater «U size 

Ploidy-dependentrepresslon^som^ 

direct consequences for yeast development. 



Changes in the number of chromosome sets 
occur during the sexual cycle, during meta- 
2oan development, and during omior progrra- 
sion. Organisms with a sexual cycle double 

Wehe«l institute for ^o^JiS^^J"^^^. 
bridtt Center. Cambridge. MA 02142, "SA. »D^- 
l^efWetoW. MassJd,usetU Instini.. of Technol- 
ogy. Cambrklg*. MA 02139. USA. 
to vrhom correspondence should be addressed. E- 
maft(ink!»«Difnitcdu 



their ploidy upon f^'^?^/^'^ 
their ploidy by half at meiosis. 
opment of ahnost aU plants and amroals. spe- 
ctolized polyploid and 9o\y^^ '^^VP^ 
arise diough endocycles, cell cycles lacking 
ceU division (i). Aberrant ceU cycle control 
during nanor progression is diought to result 
in polyploidy and altered ceD behainor (2). 

Cells of different ploidy typically show ^ay 
diifeient devdqmiental, moiphologM. ^ 
physiological diaracteristics. However, a MX 
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